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Claims 

[Claim I] An ink composition for inkjet recording characterized by containing in an 
aqueous medium carbon black of which a primary particle diameter is 40 nm - 70 mn, 
dispersant, and resin emulsion. 

[Claim 2] An inkjet recording method characterized in that a recording is carried out 
by jetting an ink composition as described in claim 1 as an ink droplet. 

[Claim 3] An ink jet recording method wherein a recording is carried out by jetting 
an ink composition as described in claim 1 as an ink droplet onto a recording medium 
heated until its temperature exceeds a melting point of a resin emulsion. 

Paragraphs 0010 to 0030 of the description 

[0010] 

[Preferred Embodiments of the Description] A carbon black that can be used as ink for 
the present invention can be selected from those carbon black products generally 
available in the market, which includes, more specifically, a furnace black, a lampblack, 
an acetylene black and a chamiel black. 

[0011] The content of the carbon black is so determined as to satisfy a color tone and 
density demanded for a printed matter, or to satisfy desirable ink properties. This 
depends on the specific gravity and volume specific density of pigment, and preferably, 
but is not limited to, ranges 0.5 - 30wt%, and more preferably, 1 - 12wt%, with respect 
to the total weight of the ink ingredients. The content of the total pigment less than 
0.5w% may makes it impossible to secure printing density, and that over 30wt% would 
produce structural viscosity in viscous characteristic of the ink composition, thus 
becoming unable to assure the stability in ink jetting. That in the range of 1 - 12wt% 
may provide a high printing density, and thus preferably improve its suitableness as an 
ink composition for ink jetting. 

[0012] The ink composition according to the present invention contains a dispersant 
that can disperse a carbon black in an aqueous medium. As a dispersant that can be 




used for the ink composition of the present invention, a copolymer resin that comprises 
hydrophilic and hydrophobic parts in its molecule, to be more specific, a dispersant of 
an acrylic acid group, such as styrene-acrylic acid copolymer, styrene-acrylic 
acid-acrylate copolymer, styrene-methacrylic acid copolymer, and styrene-methacrylic 
acid-acrylic acid ester copolymer; a dispersant of a maleic acid group, such as 
styrene-maleic acid copolymer, acrylic acid ester-maleic acid copolymer, and 
styrene-acrylic acid ester-maleic acid copolymer; a dispersant of a sulphonic group, 
such as acrylic ester-styrene sulphonic copolymer, styrene-methacrylic sulphonic 
copolymer, and acrylic ester-acrylic sulphonic copolymer; and salts thereof The 
dispersant is preferably a resin dispersant, particularly, styrene acrylic copolymer; and it 
is especially preferable to use a copolymer dispersant of which a weight-average 
molecular weight (hereinafter simply called molecular weight) is l,600'-'25,000, and an 
acid value is 100'^ 250. 

[0013] The above styrene acrylic acid copolymer dispersant is available in the market; 
to say concretely, e.g., Johncryl 68 (with a molecular weight of 10,000 and an acid value 
of 195), Johncryl 679 (with a molecular weight of 7,000 and an acid value of 200), 
Johncr>4 680 (with a molecular weight of 3,900 and an acid value of 215), Jolincryl 682 
(with a molecular weight of 1,600 and an acid value of 235), Johncryl 550 (with a 
molecular weight of 7,500 and an acid value of 200), Jolincryl 555 (with a molecular 
weight of 5,000 and an acid value of 200), Johncryl 586 (with a molecular weight of 
3,100 and an acid value of 105), Johncryl 683 (with a molecular weight of 7,300 and an 
acid value of 150), or B-36 (with a molecular of 6,800 and an acid value of 250), etc. 
manufactured by Johnson Polymer K.K. can be used. 

[0014] The content of a resin dispersant varies with the kind of carbon black to be 
used and the content thereof, and its weight ratio (pigment total vs. resin dispersant) is 
preferably within, but not limited to, the range of 20:1 to 5:2. 

[0015] If the content of the resin dispersant becomes lower than the above ratio, 
dispersion stability (i.e., flocculation, viscosity property degradation) of the pigment 
may become deteriorated over time when the ink composition is left as it is; and if the 
content of the dispersant gets higher than this ratio, it may become difficult to get 
redispersibity which is needed when the ink composition gets dry, 

[0016] It is preferable to fomi a salt using the acryl acid part in the above resin 
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dispersant and thereby to dissolve the resin dispersant. As an alkaline neutralizing 
agent to be used for this purpose, a compound which can provide a counter ion to the 
acryl acid part, such as amino methyl propanol, 2-amino isopropanol, triethanolamine, 
morpholine, and/or aqueous ammonia can be used. The content of the alkahne 
neutraUzing agent can be as much as, or more than, the amount enough to neutralize the 
resin dispersant as a counter ion (neutralization equivalent); and if it is contained nearly 
1 .3 times as much as the neutralization equivalent, that would be desirable in terms of 
ink adherability after printing. Moreover, it is possible to use propylene glycol and/or 
isopropanol as a dissolution accelerator for resin dispersant. 

[0017] Also, to obtain dissolution stability of the dispersant, it would be preferable to 
add a pH buffer solution so as not to cause ionized dissociation of salt in the dispersant, 
and to adjust the ink composition to an optimal value. As an operative example of a 
pH buffer solution, you can use an aqueous solution of hydrogenkalium phthalate, 
potassium dihydrogenphosphate, sodium dihydrogenphosphate, sodium tetraborate, 
potassium hydrogen tartrate, sodium hydrogencarbonate, sodium carbonate, 
tris(hydroxymethyl) aminomethane, and/or tris(hydroxy methyl) aminomethane 
hydrochloric acid salt. The content thereof should be, from the viewpoint of durability 
of the head material, as much as the ink composition is of pH7 to pHl 0 or so. 

[0018] Resin emulsion used as an ink composition for the present invention should be, 
most preferably, such that is prepared by emulsion polymerization or suspension 
polymerization of ethylene unsaturated monomer in the water, or by emulsifying resin 
particles in the water. 

[0019] To be specific, acrylic polymers such as polyacrylate or copolymer thereof, 
polymethacrylate or copolymer thereof, poly aery lonitrile or copolymers thereof, 
polycyanoacrylate, polyacrylamide, polyacrylic acid, and polymethacrylic acid; 
polyolefm polymers such as polyethylene, polypropylene, polybutene, polyisobutylene, 
polystyrene or copolymers thereof, petroleum resin, cumarone-indene resin, or terpene 
resin; vinyl acetate or vinyl alcohol polymers such as polyvinyl acetate or copolymer 
thereof, polyvinyl alcohol, polyvinyl acetal, and polyvinyl ether; halogenated polymers 
such as polyvinyl chloride or copolymers thereof, polyvinylidene chloride, fluoroplastic, 
and fluorine-containing rubber; nitrogenized vinyl polymers such as polyvinylcarbazole, 
polyvinylpyrrolidone or copolymers thereof, polyvinylpyridine, and polyvinyl 
imidazole; diene polymers such as polybutadiene or copolymers thereof. 
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polychloroprene, or polyisoprene (butyl rubber); or other ring-opening polymerizaed 
resin, condensation polymerized resin, or natural polymer resin can be used. 

[0020] The content of the above resin elements should be, preferably, less than 
30wt% of the total ink compositions, more preferably, 0.5 to 30wt%, and further 
preferably, 1 to 20wt%. Making the content equal to and more than 0.5wt% can ensure 
better printing quality, especially better printing density, and making the content less 
than 30wt% can prevent the ink nozzle from getting clogged, as well as further assuring 
ink fixability. 

[0021] As the case may be, the ink composition according to the present invention 
may contain a water soluble high molecular compound, preferably, less than 15wt%, 
and more preferably, 3 to 10w^% with respect to the total ink composition, thereby 
assuring appropriate ink viscosity. 

[0022] As a water-soluble high molecular compound, saccharide or derivative thereof 
such as saccharose, maltol, maltose, sorbitol, mannitol, or glucose, can be used singly or 
in combination of two or more thereof Also usable is a compound that has a high 
hydroxyl group content and high water solubility, such as a water-soluble resin such as 
polyvinyl alcohol, sodium alginate, or polyethylene oxide, and/or denatured compounds 
thereof If these water-soluble high molecular compounds are used, the stability of 
jetting ink compositions can be improved. 

[0023] The ink composition according to the present invention, in some instances, may 
contain water-soluble polyvalent alcohol, preferably, less than 25wt%, and more 
preferably, 6 to 20wt% with respect to the total ink compositions, thereby securing 
ink-jetting stability. However, if the content of water-soluble polyvalent alcohol is too 
large, insufficient drying may result, and thus, care should be taken. 

[0024] As water-soluble polyvalent alcohol, for example, dihydric-trivalent alcohol 
with carbon numbers 3 through 10, such as glycerin, ethylene glycol, diethylene glycol, 
triethylene glycol, dipropylene glycol, hexylene glycol, and 1 ,2,6-hexanetriol can be 
used singly or in combination of two or more thereof. 

[0025] Moreover, the ink composition according to the present invention may contain, 
in some cases, surfactant, preferably, less than 2v^%, and more preferably, O.l'^ lwtyo 
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with respect to the total ink compositions, thereby securing the stability of jetting ink 
compositions. However, if the content of the surfactant is too large, the foaming 
characteristic may be enhanced, creating a danger of damaging the stability of ink 
jetting. 

[0026] The usable surfactants may include anionic surface-active agents such as higher 
fatty acid salt, higher alkyldicarboxylate, higher alcohol sulfate, higher alkylsulfonate 
salt, alkylbenzene sulfonate, alkylnaphthalene sulfonate, naphthalene sulfonate (e.g., 
salts with sodium, potassium, lithium, or calcium), formaldehyde polycondensate, 
condensate between higher fatty acid and amino acid, dialkylsulfosuccinate, 
alkylsulfosuccinate, naphthenic acid salt, etc., alkyl ether carboxylate, acyl peptide, a 
-olefin sulfonate, N-acyl methyl taurine, alkyl ether sulfate, second higher alcohol 
ethoxysulfate, monoglysulfate, alkyl ether phosphoric acid ester salt, alkyl phosphoric 
acid ester salt, polyoxyethylene alkyl ether ammonium sulfate salt, polyoxyethylene 
alkyl ether sodium sulfate salt, polyoxyethylene alkyl phenyl ether ammonium sulfate 
salt, polyoxyethylene alkyl phenyl ether sodium sulfate salt, polyoxyethylene alkyl 
monoethanolamine sulfate, polyoxyethylene alkyl ether phosphoric acid ammonium salt, 
polyoxyethylene alkyl ether phosphoric acid potassium sah, polyoxyethylene alkyl ether 
phosphoric acid potassium salt, polyoxyethylene alkyl ether phosphoric acid 
diethanolamine, alkyl naphthalene sodium sulfonate, sodium lauiyl sulfate, etc. 

[0027] As nonionic surfactants, the following can be named: fluorine surfactants, 
silicone surfactants, polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan 
monostearate, polyoxyethylene alkyl phenyl ether, sorbitan monostearate, acetylene 
glycol, ethylene oxide adducts of acetylene glycol (acetylene glycol alcohol ethylene 
oxide), propylethanol amide, polyoxyethylene alkyl ether, polyoxyethylene alkyl phenyl 
ether, etc. 

[0028] Ink compositions according to the present invention contain various 
components in the aqueous medium. Therefore, they can contain, in some cases, 
monohydric alcohol, in addition to the main solvent (water), preferably, less than 
15wt%, and more preferably, 1 to I0wt% with respect to the total ink compositions, 
thereby improving the drying property and permeability of the ink compositions. As 
monohydric alcohol, alkanols with carbon numbers 2 to 4, such as ethanol, 1-propanol, 
2-propanol, 1-butanol, 2-butanol, iso-butanol, or t-butanol, can be used singly or in 
combination. 
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[0029] Also, for the. purpose of mildew proofing, antisepsis, rust proofing, etc., the ink 
compositions according to the present invention can contain, as required, such 
compounds as benzoic acid, dichlorophen, hexachlorophen, sorbic acid, 
p-hydroxybenzoate, ethylene-diamine-tetraacetic acid (EDTA), dehydro sodium acetate, 
l,2-bezothiazolin-3-one [product name: Proxel XL-2 (made by ICI)], 
3,4-isothiazolin-3-one, etc. Further, for the purpose of nozzle drought proofing, urea, 
thiourea, and/or ethylene urea can be added. 

[0030] Various properties of the ink compositions developed according to the present 
invention can be controlled as appropriate, but according to the preferred embodiments 
of the present invention, viscosity of the ink compositions should be preferably less than 
25mPa- second, more preferably, less than lOmPa- second (25°C). If the viscosity Ues 
in this range, ink compositions can be jetted from the Inkjet head in a stable manner. 
Ink surface tension can be controlled as appropriate, but 30 to 50mN/m (25°C) is 
preferable. 
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